WORLD INTELLECTUAL PROPE 
International Bi 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER 




wo 



9608441A1 



(51) International Patent Classification 6 
B67C 3/16 // AOIJ 7/00 



Al 



(11) International Publication Number: WO 96/08441 

(43) International Publication Date: 21 March 1996 (21.03.96) 



(21) International Application Number: PCT/AU95/00602 

(22) International Filing Date: 15 September 1995 (15.09.95) 



(30) Priority Data: 
PM 8193 



15 September 1994 (15.09.94) AU 



(71) Applicant (for all designated States except US): NORTHFIELD 
LABORATORIES PTY. LTD. [AU/AU]; 180 Fosters Road, 
Oakden, S.A. 5086 (AU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): TODD, Alexander, 
George [AU/AU]; 23 Baker Street, Littlehampton, S.A. 
5250 (AU). WHYTE, Peter, Bennett, Duff [AU/AU]; Unit 
22, 403 Lady Gowrie Drive, North Haven, S.A. 5018 (AU). 

(74) Agent: PHILLIPS ORMONDE & FTTZPATRICK; 367 Collins 
Street, Melbourne, VIC 3000 (AU). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS, JP, KE, 
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, TJ, TM, TT, UA, UG, US, UZ, VN, European patent 
(AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, ML, MR, NE» SN, TD, TG), ARIPO patent (KE, MW, 
SD, SZ, UG). 



Published 

With international search report. 



(54) Title: VESSEL FOR VACUUM FILLING DEFORMABLE CONTAINER 
(57) Abstract 

A container or vessel (5) suitable for use in the vacuum collection of fluid in a container (50) that would normall ly ^Mo^by 
the vacuum, the vacuum collection system including a fluid line (27) adapted to communicate with a source of the fluid and a ,™uum 1^ 
Si) for providing a vacuum. The container or vessel (5) is substantially nonportable under a P re f cl ~^~^ 
7) and an opening (9) through which the container (50) may pass for containment of the container a closure ( 1 1 ) ^ losc 
die opening (9)' a fluid inlet port (13) for connection to the fluid line and a vacuum outlet port (15) for connection to the vacuum line. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d'lvoirc 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 96/08441 



PCT/AU95/00602 



VESSEL FOR VACUUM FILLING DEFORMABLE CONTAINER 

The present invention relates to a container or vessel suitable for use in 
the collection of fluids and is particularly concerned with a container or vessel 
suitable for use in the collection of quantities of fluid obtained by a vacuum 
5 collection system. 

There are situations where there is a need to collect quantities of fluid for 
storage, transport or testing. Commonly containers are made of plastics such as 
polyethylene, polypropylene or PVC because of their relatively low cost and 
relatively low weight and re-usability. However most plastic containers are not 
10 sufficiently rigid to be used in a vacuum collection system as they tend to be 
deformed or crumpled on imposition of a vacuum within the container. 

An instance of where vacuum collection is used is the collection of 
colostrum or milk from cows using a vacuum milking machine arrangement. 
Colostrum is the milk secreted by a mammal just before and for a short period 
15 after giving birth. The colostrum contains antibodies to protect offspring against 
disease. It is known to immunise animals such as cows with specific antigens 
and thereafter harvest antibody enriched colostrum from the animal. If this 
colostrum is to be collected, it must be carried out in such a manner that the 
colostrum is not contaminated or diluted by milk in the collection pipe and must be 
20 kept separate from other milk. 

It is an object of the present invention to provide a container or vessel that 
allows vacuum collection of a fluid in a container that would normally be deformed 
by the vacuum. 

Accordingly, the present invention provides a container suitable for use in 
25 the collection of a fluid using a vacuum collection system, the vacuum collection 
system including a fluid line adapted to communicate with a source of the fluid 
and a vacuum line for providing a vacuum, the container being substantially non- 
deformable under a preselected vacuum, the container including: 

an opening through which a second container may pass for containment in 

30 the container, 

a container closure adapted to sealingly close the container opening, 
a fluid inlet port adapted to be connected to the fluid line; and 



WO 96/0844 1 PCT/AU95/00602 

2 

a vacuum outlet port adapted to be connected to the vacuum line. 
The fluid to be collected may be a milk product, preferably colostrum. 
It has been found that the container according to the present invention may 
permit collection of, e.g. colostrum, at very high cleanliness levels while 
5 minimising the cleaning time to maintain acceptable levels of hygiene within, e.g. 
a dairy. 

Such collection system is acceptable for example to pharmaceutical 
regulatory authorities. 

The ability of the container of the invention to withstand the applied 

10 vacuum may be achieved by appropriate selection of material and/or thickness of 
the wall(s) of the container. The material from which the container is made may 
include reinforcing material, for example fibres, filaments or powders, to provide 
the requisite mechanical strength. The walls(s) of the container may be formed 
from a number of materials such as a laminate of two or more layers. The 

1 5 container may have reinforcing elements such as ribs, fins or the like to provide 
strength to the wall(s) thereof. 

Preferably the container is formed from a material such as metal, plastic, 
glass or ceramic. Preferably the material from which the container is made can 
be kept clean by washing with water and is also resistant to degradation from 

20 cleaning agents such as detergents and disinfectants. Preferably the container is 
formed from a steel, such as stainless steel, or polymer such as polypropylene 
although other materials having sufficient strength may be used. 

The container may be formed from a material which is relatively clear, 
allowing observation of a second container located therein whilst it is being filled. 

25 In this case, the container may be formed from a material such as a glass or 
plastic. Alternatively, the container may include one or more relatively clear 
portions which allow a second container located therein to be observed during 
filling. 

The container of the invention may be of any shape as long as it can 
30 accommodate a second container. The container may be cylindrical, for example, 
in the shape of cylindrical bucket, however, the container is not limited to having a 
circular cross section nor does it necessarily have a flat base. The container may 



WO 96/0844 1 PCT/AU95/00602 

3 

have a generally rectangular cross-section or one or more of the wall(s) of the 
container may be arcuate. The container may include means to allow the 
container to be moved such as wheels, castors or the like. 

We have found that there is a tendency for a cleaning fluid such as water 
5 to collect on the bottom of the container. Bacteria can accumulate in this water 
residue providing a potential source of contamination of the fluid being collected 
in the second container, particularly when the vacuum is first applied to the 
container. To avoid this potential problem, the floor of the container of the 
invention may be sloped towards drain means. The drain means may be located 
10 at a side wall or in the floor at or adjacent a side wall of the container, at the 
centre of the floor, or between the centre and one or the side walls. The drain 
may be a hole or holes which can be closed so that a vacuum may be applied to 
the container. The drain means may include a valve, plug, diaphragm of other 
mechanism which is normally open under ambient pressure but is activated by 
1 5 application of vacuum to the container to close the drain. 

The closure may be formed from any material which is substantially non- 
deformable under the vacuum used in the vacuum collection system. The closure 
may be of the same material as that of the container or it may be formed from a 
different material. The closure may be formed from a substantially non- 
20 deformable clear material or include a clear portion so as to allow the user to 
observe a second container located within the container of the invention being 
filled. 

The closure itself may be capable of forming a substantially vacuum tight 
seal with the opening of the container or it may include a seal which may be 
25 formed of a resilient material such as a natural or synthetic rubber. 

The inlet and vacuum ports may be located on the container closure or on 
the container itself. 

Preferably the inlet port has a spout, pipe or the like extending into the 
body of the outlet of which may be located within, or in alignment with, the 
30 opening of a second container when located within the container of the present 
invention. Preferably the spout or pipe extends into the body of the container. 
Preferably the vacuum port communicates with a tube or pipe which may extend 
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into, or be located in, the body of the container. The pipe or tube may be rigid or 
it may be flexible such as a plastic tube. This tube or pipe may be of sufficient 
length to allow the free end thereof to be connected to the inlet port spout so as 
to provide a path for the line to be flushed with clean fluid. The container may 
5 include means to hold the tube in place in the container such as a clip located on 
the inside of the container. 

In a second aspect, the present invention provides a container of the first 
aspect including a second container located therein. 

The second container preferably has wall(s) which are normally 
10 deformable under applied vacuum to its interior. The second container may be 
formed from a non-rigid plastic material. The second container may be formed 
from PVC, polyethylene or polypropylene or any other suitable polymer. 

The utilisation of such a lightweight second container permits ease of 
handling/ transportation and re-usability. The second container may also be 
15 stored at low temperatures. Optionally the liquid colostrum in the second 
container may be snap frozen. 

The second container may also facilitate sampling of liquid or frozen fluid. 

The second container may be of any shape . Preferably the second 
container has an opening, spout or other orifice which can be closed by a top, 
20 plug or lid. 

In a further aspect, the present invention provides a vacuum collection 
system, said system including the collection system of the second aspect of the 
invention wherein the inlet port is connected to the liquid line of a vacuum 
collection system and the vacuum port is connected to the vacuum line of said 
25 system. 

The vacuum collection system may be a vacuum milking system. 

The method of the invention may be used to collect colostrum. 

In yet a further aspect, the present invention provides a method for 
collecting a liquid in a container by means of a vacuum collection system, said 
30 method including the use of a container in accordance with the first or second 
aspect of the present invention. 
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The method of the invention may be carried out using a plurality of 
containers in accordance with the invention. 

In order that the invention may be more readily understood, the following 
non-limiting embodiments are provided. 
5 Figures 1 and 2 illustrate an embodiment of the invention. The container 1 

comprises a cylindrical stainless steel bucket 5 having a flat base 7 and an 
opening 9. The container is closed by a stainless steel lid 11 having an inlet port 
13 and a vacuum port 15. The lid 11 incorporates a rubber or polyurethane seal 
17 which prevents substantial loss of vacuum from the container when in use. 
10 The vacuum port 15 may have a collar 19 which allows connection to the 

vacuum line 21 of a milking machine. The vacuum port, on the underside of the 
lid 11, includes a collar 23 to which may be attached a polyethylene tube 33. The 
polyethylene tubing may be used as a milk inlet return line as discussed below. 
The inlet port 13 has a collar 25 extending above the top of the lid 11 making 
15 connection to the fluid line 27 of a vacuum milking machine. 

A pipe or spout 29 extends from the inlet port downwardly from the bottom 
of the lid 1 1 and is positioned so that the outlet of the pipe is positioned in the 
spout 52 of plastic jerry can 50. 

The container may have handles 31 to allow the container to be easily 
20 carried and lid 11 may have a handle 32 to facilitate removal of the lid from the 
container. 

In order that the invention may be more readily understood, we now 
describe a particular use in collecting colostrum from one or more cows. 

Before use the container may be cleaned. To clean, the milk line from the 
25 milking cluster (not shown) of a vacuum milking machine is attached to the short 
line 25, 13, 29 of the container whilst the vacuum line 21 is connected to the 
collar 19 of the vacuum port 15. The milking machine cluster is left attached to 
the jetter (not shown) of the milking system. The end 39 of the pipe 33 is 
connected to the outlet 40 of pipe 29 and left in place until the milking machine 
30 rinse is finished. Thus pipe 33 acts as a milk return line. 

Pipe 33 is then detached from milking line pipe 29 and allowed to drain. 
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For milking the vacuum line 21 is attached to vacuum pipe 19 and the milk 
line 27 is attached to the inlet line 25. 

A 20 litre plastic jerry can 50 is located in the container 5 and the lid 1 1 is 
used to close the container with the outlet of the milk inlet pipe 29 being located 
5 within the spout of the jerry can. The milking machine cups are attached to the 
cow as normal and the colostrum is supplied to the jerry can 50 through milk line 
27 and milk pipe 29 under a vacuum supplied through vacuum port 15 of the lid. 

A plurality of containers 1 may be connected to the milking machine so as 
to fill a number of jerry cans simultaneously. When milking has finished, the cap 
10 on the jerry can is replaced and the jerry can containing the colostrum is 
refrigerated and stored cold. Where the container 50 has not been completely 
filled during a milking session, it may be returned to be further filled. 

Figure 3 to 5 illustrate a further embodiment of the present invention. The 
container comprises a polypropylene body 105 having a vacuum port 107. The 
15 vacuum seal between the lid 111 and the body 105 is maintained by a U-shaped 
rubber seal 113 located over rim 115 of the body 105. The inlet 111 has stainless 
steel fitting 117 which allows connection to the fluid inlet line of the vacuum 
collection system. A stainless steel pipe or spout 119 extends from the inlet port 
111 into the body of the container and is positioned so as to be located within the 
20 spout 210 of a plastic jerry can 200. 

A stainless steel fitting 121 allows connection of the vacuum port 107 to 
the vacuum line of the vacuum collection system. A flexible plastic tube 123 is 
connected to the vacuum port and is terminated at the free end by a rubber tube 
125. The internal diameter of the rubber tube 125 is such that to allow the tube 
25 119 to be inserted therein with a fluid tight seal so as to allow flushing of the 
system as previously described. The plastic tube 123 is kept in position by a 
fused clip 127. 

The body 105 has reinforcing ribs 129 and has a sloping wall 131 which 
slopes towards a drain hole 133. Drain hole 133 is a valve mechanism such as 
30 ball valve which is adapted to closing the outlet when a vacuum is applied to the 
container that opens when the vacuum is released and the internal pressure of 
the container approaches ambient pressure. By the provision of the sloping floor 
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any fluid collecting on the floor 131 may be drained out via a drain 133 minimising 
the possibility of bacterial growth of the base of the container 

In this particular embodiment, the container 100 is supported on a support 
133 having dolly castors 135 providing mobility to the container. The container 
5 also has polypropylene handles 137 and 139 to facilitate transporting of the 
container. Figure 4 is a side view along, 4' of Figure 3. It will be seen that the 
dimensions of the container is such to minimise the free space between the 
second container 200 and the walls of the container of the present invention. 
This is shown more clearly in Figure 5 which shows a plan view of the container 
10 of the invention with the lid removed. 

Although the invention has been described in reference to a particular 
embodiment, it will be clear to the skilled reader that other variations and 
modifications may be made without departing from the spirit and scope of the 
present invention. 
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Claims 

1. A container suitable for use in the collection of a fluid using a vacuum 
collection system, the vacuum collection system including a fluid line adapted to 
communicate with a source of the fluid and a vacuum line for providing a vacuum, 

5 the container being substantially non-deformable under a preselected vacuum, 
the container including: 

a base and an opening through which a second container may pass for 
containment in the container, 

a container closure adapted to sealingly close the container opening, 
10 a fluid inlet port adapted to be connected to the fluid line; and 

a vacuum outlet port adapted to be connected to the vacuum line. 

2. A container as defined in claim 1 including a drainage means located at or 
adjacent the base of the container. 

3. A container according to claim 1 or claim 2 wherein the base or a portion of 
15 the base of the container is sloped towards the drain means. 

4. A container according to any one of the preceding claims wherein the drain 
means is located at or adjacent a side wall of the container, or in or adjacent a 
side wall of the container 

5. A container according to any one of claims 2 to 4, wherein the drain means 
20 include a drain closure means. 

6. A container according to claim 4, wherein the drain closure means is 
activated to a closed position on application of a vacuum to the container. 

7. A container according to claim 6, wherein the drain closure means is a 
valve, plug or diaphragm which is open under ambient pressure and activated by 

25 the application of a vacuum to a closed position. 

8. A container according to any one of the preceding claims wherein the inlet 
port has a spout, pipe or the like extending into the interior of the container. 

9. A container according to any one of the preceding claims wherein the 
vacuum outlet port communicates with a pipe or tube extending into, or located in, 

30 the interior of the container. 

10. A container according to claim 9, wherein the pipe of the tube 
communicating with the outlet port is of sufficient length to allow the open end of 
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the pipe to be connected to the inlet port to provide a path for the line 
therebetween to be flushed. 

11. A container according to any one of the preceding claims wherein the 
container includes means allowing the container to be moved. 
5 12. A container according to claim 11, wherein the moving means is selected 
from wheels, castors or the like. 

13. A container according to any one of the preceding claims wherein the 
vacuum collection system is a vacuum milking system. 

14. A container according to claim 13 wherein the fluid collected is colostrum. 
10 15. A combination of the container according to any one of the preceding 

claims and a second container located therein, the second container having an 
opening. 

16. A combination according to claim 14, wherein the spout or pipe of the inlet 
port extends into the opening of the second container. 
15 17. A combination according to claim 16 wherein the second container is 
deformable under the applied vacuum in the absence of the first container. 
18. A container suitable for use in the collection of a fluid using a vacuum 
system substantially as herein described with reference to the accompanying 
drawings. 

20 19. A method for collecting a fluid using a vacuum collection system including 
the use of a container in accordance with any one of the preceding claims. 
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